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PROBLEM TO BE SOLVED: To prevent warpage of a CSP(chip- 
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SOLUTION: A semiconductor element 12, which constitutes an 
integrated circuit, is formed on an element forming surface of a 
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for sealing. An electrode terminal 15 connected electrically to the 
element 12 is formed along the periphery on the element forming 
surface. A metallized wiring layer 16 connected electrically to the \15^ 
terminal 15 is provided at least along the periphery on the layer 14. '][ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having the wiring layer which consists of a conductor which 

was formed on the 1st resin layer which is formed on the semiconductor chip which has the semiconductor device 

formed on the component forming face, and said semiconductor chip, and closes said semiconductor device, and 

said 1st resin layer, and was electrically connected with said semiconductor device, and the 2nd resin layer formed 

in said component forming face in said semiconductor chip, and the field of the opposite side. 

[Claim 2] The semiconductor device according to claim 1 characterized by having further the conductor layer 

formed on the field of said semiconductor chip in said 2nd resin layer, and the opposite side. 

[Claim 3] said 1st resin layer top — this — the semiconductor device according to claim 1 or 2 characterized by 

having further the conductive letter member of a projection which is formed so that it may project from the top face 

of the 1st resin layer, and is electrically connected with said wiring layer. 

[Claim 4] Said 2nd resin layer is a semiconductor device according to claim 1 or 2 characterized by including a 
thermally conductive filler. 

[Claim 5] Said 2nd resin layer is a semiconductor device according to claim 1 or 2 characterized by including a 
conductive filler. 

[Claim 6] The body of a semi-conductor wafer which has two or more semiconductor devices formed for two or 
more predetermined fields of every on a component forming face, The 1st resin layer which is formed on said body 
of a semi-conductor wafer, and closes said each semiconductor device. The semi-conductor wafer characterized by 
having the wiring layer which consists of a conductor which was formed said whole predetermined field on said 1st 
resin layer, and was electrically connected with said each semiconductor device, and the 2nd resin layer formed in 
said component forming face in said body of a semi-conductor wafer, and the field of the opposite side. 
[Claim 7] The semi-conductor wafer according to claim 6 characterized by having further said body of a semi- 
conductor wafer in said 2nd resin layer, and the conductor layer formed on the field of the opposite side. 
[Claim 8] The semi-conductor wafer according to claim 6 or 7 characterized by having further the conductive letter 
member of a projection which is formed for said every predetermined field on said 1st resin layer so that it may 
project from the top face of said 1st resin layer, and is electrically connected with said wiring layer. 
[Claim 9] Said 2nd resin layer is a semi-conductor wafer according to claim 6 or 7 characterized by including a 
thermally conductive filler. 

[Claim 10] Said 2nd resin layer is a semi-conductor wafer according to claim 6 or 7 characterized by including a 
conductive filler. 

[Claim 1 1] Either [ at least ] said 1st resin layer or said 2nd resin layer is the semi-conductor wafer according to 
claim 6 or 7 characterized by removing the field on the boundary part of said predetermined field. 
[Claim 12] The process which applies the 1st resin material on one field of said component forming face and this 
component forming face in the semi-conductor substrate which has the semiconductor device formed on the 
component forming face, and the fields of the opposite side, and by stiffening the 1st applied resin material The 
process which forms the 1st resin layer which consists of said 1st resin material, the process which applies the 2nd 
resin material on the field of another side in said semi-conductor substrate, and by stiffening the 2nd applied resin 
material The manufacture approach of the semiconductor device characterized by having the process which forms a 
conductor layer on the resin layer of the process which forms the 2nd resin layer which consists of said 2nd resin 
material, said 1st resin layer, and the 2nd resin layer formed in the component forming face side at least 
[Claim 13] The process which applies the 1st resin material on one field of said component forming face and this 
component forming face in the semi-conductor substrate which has the semiconductor device formed on the 
component forming face, and the fields of the opposite side. The process which makes the hardening condition of 
the 1st applied resin material shift even to the preceding paragraph story condition of hardening, The process which 
applies the 2nd resin material on the field of another side in said semi-conductor substrate. The process which 
makes the hardening condition of the 2nd applied resin material shift even to the preceding paragraph story 
condition of hardening, and by stiffening said 1st resin material and the 2nd resin material from the preceding 
paragraph story condition of hardening The process which forms the 2nd resin layer which consists of said 2nd resin 
material while forming the 1st resin layer which consists of said 1st resin material. The manufacture approach of the 
semiconductor device characterized by having the process which forms a conductor layer on the resin layer of said 
1st resin layer and the 2nd resin layer formed in said component forming face side at least 

[Claim 14] The manufacture approach of the semiconductor device according to claim 12 or 13 characterized by 
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having further the process which forms the resin layer of a wrap 3rd for said conductor layer on the resin layer 
formed in said component forming face side after the process which forms said conductor layer. 
[Claim 1 5] The process which forms the resin layer of a wrap 3rd for said conductor layer on the resin layer formed 
in said component forming face side after the process which forms said conductor layer. The process which forms 
alternatively opening which exposes said conductor layer to said 3rd resin layer, The manufacture approach of the 
semiconductor device according to claim 12 or 13 characterized by having further the process which forms the 
conductive letter member of a projection on said 3rd resin layer so that said opening may be filled up and it may 
project from the top face of said 3rd resin layer. 

[Claim 16] The process which applies the 1st resin material on one field of said component forming face and this 
component forming face in the semi-conductor wafer which has two or more semiconductor devices formed for two 
or more predetermined fields of every on a component forming face, and the fields of the opposite side, The process 
which forms the 1st resin layer which consists of said 1st resin material by stiffening the 1st applied resin material, 
The process which applies the 2nd resin material on the field of another side in said semi-conductor substrate, and 
by stiffening the 2nd applied resin material The process which forms a conductor layer on the resin layer of the 
process which forms the 2nd resin layer which consists of said 2nd resin material, said 1st resin layer, and the 2nd 
resin layer formed in said component forming face side at least. The manufacture approach of the semiconductor 
device characterized by having the process which divides said semi-conductor wafer for two or more said 
predetermined field of every in said semi-conductor wafer with which said conductor layer was formed. 
[Claim 17] The process which applies the 1st resin material on one field of said component forming face and this 
component forming face in the semi-conductor wafer which has two or more semiconductor devices formed for two 
or more predetermined fields of every on a component forming face, and the fields of the opposite side. The process 
which makes the hardening condition of the 1st applied resin material shift even to the preceding paragraph story 
condition of hardening, The process which applies the 2nd resin material on the field of another side in said semi- 
conductor wafer. The process which makes the hardening condition of the 2nd applied resin material shift even to 
the preceding paragraph story condition of hardening, and by stiffening said 1st resin material and the 2nd resin 
material from the preceding paragraph story condition of hardening The process which forms the 2nd resin layer 
which consists of said 2nd resin material while forming the 1st resin layer which consists of said 1st resin material, 
The process which forms a conductor layer on the resin layer of said 1st resin layer and the 2nd resin layer formed 
in said component forming face side at least. The manufacture approach of the semiconductor device characterized 
by having the process which divides said semi-conductor wafer for two or more said predetermined field of every in 
said semi-conductor wafer with which said conductor layer was formed. 

[Claim 18] The process which forms said conductor layer is the manufacture approach of the semiconductor device 
according to claim 16 or 17 characterized by being the process which forms said conductor layer at the same 
process on said 1st resin layer and the 2nd resin layer. 

[Claim 19] The manufacture approach of the semiconductor device according to claim 16 or 17 characterized by 
having further the process which forms the resin layer of a wrap 3rd for said conductor layer on the resin layer 
formed in said component forming face side after the process which forms said conductor layer. 
[Claim 20] The process which forms the resin layer of a wrap 3rd for said conductor layer on the resin layer formed 
in said component forming face side after the process which forms said conductor layer. The process which forms 
alternatively opening which exposes said conductor layer to said 3rd resin layer. The manufacture approach of the 
semiconductor device according to claim 16 or 17 characterized by having further the process which forms the 
conductive letter member of a projection on said 3rd resin layer so that said opening may be filled up and it may 
project from the top face of said 3rd resin layer. 



[Translation done.] 



http://vww4.ipdl.ncip^ 2005/06/24 



V 



JP,2001 -077231 f A [DETAILED DESCRIPTION] 



1/9 s<—i> 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention secures the electric connection between an external device and a 
semiconductor device while protecting the semiconductor device on a substrate, and it relates to the semiconductor 
device which enables high-density mounting, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the pitch of an electrode terminal has narrow-ized the semiconductor 
device while the number of the I/O (I/O) pins of a semiconductor device increases with advanced features and a 
miniaturization of electronic equipment For this reason, a limitation is appearing in connection with the 
semiconductor device and external connection terminal by the wire-bonding method used for QFP (Quad Flat 
Package) which is the representation of the packaging technique of the conventional semiconductor device. Then, 
BGA (Ball Grid Array), CSP (Chip Scale Package), etc. which have an external connection terminal at the rear face 
of a semiconductor device are developed, and its head is raised. However, in such packaging technique, the problem 
of narrow-izing of the electrode terminal of a semiconductor device is not solved. Therefore, further wiring from an 
electrode terminal was performed on the semiconductor device, and the packaging technique which is indicated by 
JP,1 0-79362 A of carrying out rewiring so that spacing of pads may spread has also appeared. By this technique, 
development of compact packages, such as CSP, is progressing quickly. 

[0003] It explains referring to a drawing hereafter about the structure of the conventional package by which rewiring 
was carried out on the semiconductor device. 

[0004] Drawing 1 3 (a) and drawing 13 (b) are the semiconductor devices of the conventional CSP mold, drawing 13 
(a) shows the flat-surface configuration by the side of the component forming face of a semiconductor chip, and 
drawing 13 (b) shows the cross-section configuration in the Xmb-Xmb line of (a). As shown in drawing 13 (b), on the 
principal plane of the semiconductor chip 101 which consists of silicon, the metal wiring layer 104 which is rewiring 
electrically connected with the semiconductor device 102, the electrode terminal 103, and this electrode terminal 
103 which form an integrated circuit is formed. Moreover, as shown in drawing 13 (a) and (b), on the metal wiring 
layer 104, two or more bumps 105 are formed in the shape of an array, it is covered with the insulating resin layer 
106 which closes a semiconductor device 102, an electrode terminal 103, and the metal wiring layer 104 except for a 
bump 105 on the semiconductor chip 101, and the bump 107 for external connection who makes electrical 
installation with the exterior possible is formed on each bump 105. 

[0005] Thus, the insulating resin layer 106 of the conventional CSP mold semiconductor device is formed only on 

the component forming face which is a principal plane of a semiconductor chip 101. 

[0006] 

[Problem(s) to be Solved by the Invention] However, since the insulating resin layer 106 is formed using a resin seal 
method, said conventional semiconductor device is formed only in the component forming face which is one side of 
a semiconductor chip 101. Therefore, when the members by the side of a component forming face (thickness or 
coefficient of thermal expansion), i.e., the member of the insulating resin layer 106, this component forming face, and 
the opposite side, i.e., the physical properties of a semiconductor chip 101, differ to a semiconductor chip 101, 
imbalance arises and it has the problem that curvature occurs in a semiconductor device. Moreover, in order to 
expose the component forming face of a semiconductor chip 101, and the field (rear face) of the opposite side, it 
becomes easy to produce chips, such as a chipping, in a semiconductor chip 101. 

[0007] This invention aims at making it wiring in a semiconductor device become still easier while it solves said 

conventional problem and prevents the curvature of the semiconductor device of a CSP mold. 

[0008] 

[Means for Solving the Problem] The semiconductor device applied to this invention in order to attain the 
aforementioned purpose was formed on the semiconductor chip which has the semiconductor device formed on the 
component forming face, and the semiconductor chip, was formed on the 1st resin layer which closes a 
semiconductor device, and the 1 st resin layer, and is equipped with the wiring layer which consists of a conductor 
electrically connected with the semiconductor device, and the 2nd resin layer formed in the component forming face 
in a semiconductor chip, and the field of the opposite side. 

[0009] Since according to the semiconductor device of this invention it has the 2nd resin layer formed in the 
component forming face in a semiconductor chip, and the field of the opposite side and the imbalance of the 
physical properties by the side of the component forming face of a semiconductor chip and a rear face can be 
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suppressed, the curvature of a semiconductor chip can be prevented. Consequently, the adhesion of wiring (bump) 
of the semiconductor chip at the time of mounting improves. Moreover, since the impact which joins a 
semiconductor chip is mitigable with the 2nd resin layer, the chipping of a semiconductor chip can be prevented, 
even if it does not prepare a pad in the central part of a semiconductor chip only by preparing a terminal in the 
periphery section of a semiconductor chip since it moreover has the wiring layer which was formed on the 1st resin 
layer which closes a semiconductor device, and was electrically connected with the semiconductor device for 
example, — a 1st resin layer top — this — it becomes possible to take the flow from the semiconductor device 
covered with the 1st resin layer. Consequently, since it becomes unnecessary to prepare a pad with a very large 
area in a component forming face compared with a component, while wiring in a semiconductor device becomes 
easy, the miniaturization of equipment can also be attained easily. 

[0010] As for the semiconductor device of this invention, it is desirable to have further the conductor layer formed 
on the field of the semiconductor chip in the 2nd resin layer and the opposite side. If it does in this way, the touch- 
down potential to a semiconductor chip can be easily supplied only by supplying touch-down potential to a 
conductor layer. 

[0011] the semiconductor device of this invention — a 1st resin layer top — this — it is desirable to have further 
the conductive letter member of a projection which is formed so that it may project from the top face of the 1st 
resin layer, and is electrically connected with the wiring layer. If it does in this way, the so-called secondary 
mounting which mounts the 1st semiconductor device of this invention to a printed circuit board etc. will become 
easy. 

[0012] In the semiconductor device of this invention, it is desirable that the 2nd resin layer contains the insulating 
filler which has high temperature conductivity, such as an alumina or alumimium nitride. If it does in this way. it can 
become possible to emit easily the heat emitted from a semiconductor chip to the exterior of a semiconductor 
device, and the long-term dependability of a semiconductor device can be raised. 

[0013] In the semiconductor device of this invention, it is desirable that the filler of ******** which the 2nd resin 
layer becomes from carbon, copper, or nickel is included. If it does in this way, since touch-down potential can be 
easily obtained from the rear face of a semiconductor chip, the degree of freedom of a mounting gestalt becomes 
large. 

[0014] The body of a semi-conductor wafer which has two or more semiconductor devices in which the semi- 
conductor wafer concerning this invention was formed for two or more predetermined fields of every on a 
component forming face, The 1st resin layer which is formed on the body of a semi-conductor wafer, and closes 
each semiconductor device. It was formed the whole predetermined field on the 1st resin layer, and has the wiring 
layer which consists of a conductor electrically connected with each semiconductor device, and the 2nd resin layer 
formed in the component forming face in the body of a semi-conductor wafer, and the field of the opposite side. 
[0015] Thus, the semi-conductor wafer of this invention has the gestalt of the wafer level of the semiconductor 
device of the shape of a chip of this invention, therefore only divides a semiconductor device wafer for every 
predetermined field, and can obtain the semiconductor device of this invention. 

[0016] As for the semi-conductor wafer of this invention, it is desirable to have further the body of a semi- 
conductor wafer in the 2nd resin layer and the conductor layer formed on the field of the opposite side. 
[0017] As for the semi-conductor wafer of this invention, it is desirable to have further the conductive letter 
member of a projection which is formed for every predetermined field on the 1st resin layer so that it may project 
from the top face of the 1st resin layer, and is electrically connected with the wiring layer. 

[0018] In the semi-conductor wafer of this invention, it is desirable that the 2nd resin layer contains a thermally 
conductive filler. 

[0019] In the semi-conductor wafer of this invention, it is desirable that the 2nd resin layer contains a conductive 
filler. 

[0020] In the semi-conductor wafer of this invention, it is desirable that the field on the boundary part of a 
predetermined field is removed for either [ at least ] the 1st resin layer or the 2nd resin layer. Since the amount of 
cutting of resin material can be reduced in case it will divide into the piece of an individual (semiconductor chip) by 
performing dicing to the body of a semi-conductor wafer, if it does in this way. wear of the gear tooth of the cutting 
means in dicer equipment can be prevented at the time of dicing. 

[0021] The manufacture approach of the 1st semiconductor device concerning this invention The process which 
applies the 1st resin material on one field of the component forming face and this component forming face in the 
semi-conductor substrate which has the semiconductor device formed on the component forming face, and the 
fields of the opposite side, and by stiffening the 1st applied resin material The process which forms the 1st resin 
layer which consists of the 1st resin material, the process which applies the 2nd resin material on the field of 
another side in a semi-conductor substrate, and by stiffening the 2nd applied resin material It has the process which 
forms a conductor layer on the resin layer of the process which forms the 2nd resin layer which consists of the 2nd 
resin material, the 1st resin layer, and the 2nd resin layer formed in the component forming face side at least 
[0022] Since a conductor layer is formed on the resin layer formed in the component forming face side at least 
while preparing a resin layer on the component forming face of a semi-conductor substrate which has a 
semiconductor device, and this component forming face and both sides of the opposite side according to the 
manufacture approach of the 1st semiconductor device, the semiconductor device of this invention is certainly 
realizable. 

[0023] The manufacture approach of the 2nd semiconductor device concerning this invention The process which 
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applies the 1st resin material on one field of the component forming face and this component forming face in the 
semi-conductor substrate which has the semiconductor device formed on the component forming face, and the 
fields of the opposite side, The process which makes the hardening condition of the 1st applied resin material shift 
even to the preceding paragraph story condition (the so-called B stage condition) of hardening. The process which 
applies the 2nd resin material on the field of another side in a semi-conductor substrate, and the process which 
makes the hardening condition of the 2nd applied resin material shift even to the preceding paragraph story 
condition of hardening, While forming the 1st resin layer which consists of the 1st resin material by stiffening the 1st 
resin material and the 2nd resin material from the preceding paragraph story condition of hardening It has the 
process which forms a conductor layer on the resin layer of the process which forms the 2nd resin layer which 
consists of the 2nd resin material, the 1st resin layer, and the 2nd resin layer formed in the component forming face 
side at least. 

[0024] Since according to the manufacture approach of the 2nd semiconductor device the 1st and 2nd resin 
material applied on the component forming face of a semi-conductor substrate which has a semiconductor device, 
and both sides of this component forming face and the field of the opposite side is considered [ both ] as as [ B 
stage condition ]. the 1st and 2nd resin material is collectively stiffened at a back process and the setting time of 
resin material can be shortened compared with the 1st manufacture approach of this invention, the throughput of a 
production process can be improved. 

[0025] As for the manufacture approach of the 1st or 2nd semiconductor device, it is desirable to have further the 
process which forms the resin layer of a wrap 3rd for a conductor layer on the resin layer formed in the component 
forming face side after the process which forms a conductor layer. If it does in this way, since a conductor layer will 
be protected by the 3rd resin layer, the long-term dependability of the semiconductor device obtained by the 
manufacture approach of this invention can be improved. 

[0026] The process which forms the resin layer of a wrap 3rd for a conductor layer on the resin layer formed in the 
component forming face side after the process in which the manufacture approach of the 1st or 2nd semiconductor 
device forms a conductor layer. It is desirable to have further the process which forms the conductive letter 
member of a projection on the process which forms alternatively opening which exposes a conductor layer to the 
3rd resin layer, and the 3rd resin layer so that opening may be filled up and it may project from the top face of the 
3rd resin layer. If it does in this way, mounting will become easy when it mounts the semiconductor device obtained 
by the manufacture approach of this invention the 2nd order. 

[0027] The manufacture approach of the 3rd semiconductor device concerning this invention The process which 
applies the 1st resin material on one field of the component forming face and this component forming face in the 
semi-conductor wafer which has two or more semiconductor devices formed for two or more predetermined fields 
of every on a component forming face, and the fields of the opposite side. The process which forms the 1st resin 
layer which consists of the 1st resin material by stiffening the 1st applied resin material, the process which applies 
the 2nd resin material on the field of another side in a semi-conductor substrate, and by stiffening the 2nd applied 
resin material The process which forms a conductor layer on the resin layer of the process which forms the 2nd 
resin layer which consists of the 2nd resin material, the 1st resin layer, and the 2nd resin layer formed in the 
component forming face side at least. It has the process which divides a semi-conductor wafer for two or more 
predetermined field of every which can be set to the semi-conductor wafer with which the conductor layer was 
formed. 

[0028] According to the manufacture approach of the 3rd semiconductor device, the semi-conductor wafer 
concerning this invention can be formed certainly, and the package packaging in the wafer level of the 
semiconductor device concerning this invention becomes still more possible. 

[0029] The manufacture approach of the 4th semiconductor device concerning this invention The process which 
applies the 1st resin material on one field of the component forming face and this component forming face in the 
semi-conductor wafer which has two or more semiconductor devices formed for two or more predetermined fields 
of every on a component forming face, and the fields of the opposite side, The process which makes the hardening 
condition of the 1st applied resin material shift even to the preceding paragraph story condition of hardening. The 
process which applies the 2nd resin material on the field of another side in a semi-conductor wafer. While forming 
the 1st resin layer which consists of the 1st resin material the process which makes the hardening condition of the 
2nd applied resin material shift even to the preceding paragraph story condition of hardening, and by stiffening the 
1st resin material and the 2nd resin material from the preceding paragraph story condition of hardening The process 
which forms a conductor layer on the resin layer of the process which forms the 2nd resin layer which consists of 
the 2nd resin material, the 1st resin layer, and the 2nd resin layer formed in the component forming face side at 
least. It has the process which divides a semi-conductor wafer for two or more predetermined field of every which 
can be set to the semi-conductor wafer with which the conductor layer was formed. 

[0030] According to the manufacture approach of the 4th semiconductor device, the 1st and 2nd resin material 
applied on the component forming face of a semi-conductor wafer which has two or more semiconductor devices, 
and both sides of this component forming face and the field of the opposite side is considered [ both ] as as [ B 
stage condition ]. Since the 1st and 2nd resin material is collectively stiffened at a back process and the setting 
time of resin material can be shortened compared with the 3rd manufacture approach of this invention, the 
throughput of manufacture improves. 

[0031] In the manufacture approach of the 3rd or 4th semiconductor device, it is desirable that the process which 
forms a conductor layer is a process which forms a conductor layer at the same process on the 1st resin layer and 
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the 2nd resin layer. If it does in this way, a conductor layer can be formed collectively and the throughput of 
manufacture can be improved. 

[0032] The manufacture approach of the 3rd or 4th semiconductor device is further equipped with the process 
which forms the resin layer of a wrap 3rd for a conductor layer on the resin layer formed in the component forming 
face side after the process which forms a conductor layer. 

[0033] The process which forms the resin layer of a wrap 3rd for a conductor layer on the resin layer formed in the 
component forming face side after the process in which the manufacture approach of the 3rd or 4th semiconductor 
device forms a conductor layer, It has further the process which forms the conductive letter member of a projection 
on the process which forms alternatively opening which exposes a conductor layer to the 3rd resin layer, and the 
3rd resin layer so that opening may be filled up and it may project from the top face of the 3rd resin layer. 
[0034] 

[Embodiment of the Invention] (1st operation gestalt) It explains, referring to a drawing about the 1st operation 
gestalt of this invention. 

[0035] Drawing 1 shows the cross-section configuration of the semiconductor device concerning the 1st operation 
gestalt of this invention. In drawing 1 , the semiconductor device 12 which constitutes an integrated circuit is 
formed in the component forming lace which is a principal plane of a semiconductor chip 11. A semiconductor 
device 12 is covered with the passivation film 13 which consists of silicon oxide which is a protective coat, and this 
passivation film 13 is covered with the 1st resin layer 14 for the closures. 

[0036] The electrode terminal 15 electrically connected with the semiconductor device 12 is formed in the periphery 
section on a component forming face, and the metal wiring layer 16 with which it connects on the 1st resin layer 14 
in the periphery section at least as electrically as an electrode terminal 15 is formed. 

[0037] Furthermore, the component forming face of a semiconductor chip 1 1 and the field (rear face) of the 
opposite side are covered with the 2nd resin layer 17 as a description of this operation gestalt. 
[0038] Drawing 2 shows the cross-section configuration of the semiconductor device concerning the 1st 
modification of this operation gestalt. In drawing 2 , explanation is omitted by giving the same sign to the same 
configuration member as the configuration member shown in drawing 1 . As shown in drawing 2 , the metal wiring 
layer 16 concerning the 1st modification is formed so that it may have a predetermined circuit pattern on the 1st 
resin layer 14, and while giving insulation with the exterior to this metal wiring layer 16, on the metal wiring layer 16, 
the solder resist layer 18 with two or more openings which expose alternatively a part of metal wiring layer 16 is 
formed. On the solder resist layer 18, the projection electrode 19 which consists of a solder ball as a letter member 
of a projection of the shape of an island which is filled up with each opening and projected from the top face is 
formed. 

[0039] Drawing 3 shows the cross-section configuration of the semiconductor device concerning the 2nd 
modification of this operation gestalt. In drawing 3 , explanation is omitted by giving the same sign to the same 
configuration member as the configuration member shown in drawing 2 . As shown in drawing 3 , the semiconductor 
device concerning the 2nd modification has the conductor layer 21 which consists of copper on the semiconductor 
chip 11 of the 2nd resin layer 17, and the field of the opposite side. Thereby, the heat dissipation nature of a 
semiconductor chip 11 can be raised. 

[0040] Thus, the 1st resin layer 14 which closes a semiconductor device 12 is formed on the passivation film [ in / 
in the semiconductor device concerning this operation gestalt / the component forming face of a semiconductor 
chip 11 ] 13, and the 2nd resin layer 17 is formed also in the component forming face of a semiconductor chip 11, 
and the field of the opposite side. Furthermore, since the metal wiring layer 16 is formed on the 1st resin layer 14, 
the electric flow with the exterior is secured. 

[0041] Moreover, since two or more projection electrodes 19 are formed on the 1st resin layer 14, it becomes easy 
to secondary mount [ which mounts this semiconductor device in a printed circuit board etc. ] the semiconductor 
device concerning the 1st or 2nd modification. 

[0042] Here, the almost same thing of the thickness of the thickness of the 1st resin layer 14 and the 2nd resin 
layer 17 is desirable. However, even if it is the case where the thickness of both the resin layers 14 and 17 differs, 
extent of the curvature of a semiconductor chip 1 1 is mitigated. For example, considering the case where the chip 
size of a semiconductor chip 11 is about 10mmx10mm Thickness of the 1st resin layer 14 is set to 30 micrometers. 
The thickness of the 2nd resin layer 17 When the curvature condition of a semiconductor chip 11 was measured as 
0 micrometer, 10 micrometers, 30 micrometers, or 50 micrometers, respectively and the thickness of the 2nd resin 
layer was 0 micrometer, the curvature from which the periphery section of a chip is about 60 micrometers, and a 
component forming face side serves as a concave configuration occurred. Moreover, it is checking that about 40- 
micrometer curvature occurs in a component forming face side when thickness is 10 micrometers, 5-micrometer 
curvature occurs in a component forming face and the opposite side when thickness is 30 micrometers, and about 
35-micrometer curvature occurs in a component forming face and the opposite side when thickness is 50 
micrometers. 

[0043] As explained above, when the thickness of the 1st resin layer 14 and the thickness of the 2nd resin layer 17 
approximate mutually, the amount of curvatures of a semiconductor chip 1 1 becomes small. Moreover, this amount 
of curvatures is changed with a coefficient of thermal expansion or Youngs modulus etc. which is the physical 
properties of each resin layers 14 and 17 formed in a component forming face and its rear face. Generally, since it is 
large compared with the coefficient of thermal expansion of a semiconductor chip 11, rf the coefficient of thermal 
expansion of resin material forms a resin layer only on a semiconductor device 12, the curvature which curves in the 
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component forming face side will produce a semiconductor chip 11. 

[0044] It explains referring to a drawing hereafter about the manufacture approach of the semiconductor device 
concerning the 1st modification of this operation gestalt constituted as mentioned above. 
[0045] Drawing 4 (a) - drawing 4 (i) show the cross-section configuration of the order of a process of the 
manufacture approach of the semiconductor device concerning the 1st modification of this operation gestalt. First, 
as shown in drawing 4 (a), 1st resin material 14A which uses a spin coat method and has photosensitivity on the 
semiconductor chip (semi-conductor substrate) 11 which has the semiconductor device 12 covered with the 
passivation film 13 is applied. As long as there is need, desired time amount and temperature may perform 
desiccation processing to 1st resin material 14A after spreading. Here, using the negative-mold resin material of 
Taiyo Ink Mfg. P VI500 series, a semiconductor chip 1 1 is applied for 40 seconds at the rate of per minute 2000 
rotation, and temporary desiccation for 30 minutes is performed after that, using substrate temperature as 80 
degrees C. In addition, although the photopolymer was used for 1st resin material 14A, thermosetting resin may be 
used and screen printing or the coat method by the die coating machine may be used for the method of applying 1st 
resin material 14A. 

[0046] next, it is shown in drawing 4 (b) — as — regular light exposure — 500 mJ/cm2 it is — 1st resin material 
14A — receiving — light exposure — 1000 mJ/cm2 ** — it carries out and upper part 14a of an electrode terminal 

15 is exposed through the mask pattern in 1st resin material 14A which carries out a mask using the exposure 
machine of a projection mold at least. 

[0047] Next, as shown in drawing 4 (c), it leaves the sensitization part of 1st resin material 14A by developing 1st 
exposed resin material 14A using a predetermined developer. Then, as shown in drawing 4 (d), by making it harden 
by performing heat treatment of about 1 hour to 1st resin material 14A. using substrate temperature as 150 degrees 
C, it consists of the 1st resin material 14A, and 1st resin layer 14B whose thickness is about 30 micrometers is 
formed. 

[0048] Next, as shown in drawing 4 (e), like 1st resin material 14A, with a spin coat method, it applies for 40 
seconds, rotating a semiconductor chip 11 for 2nd resin material 17A which consists of the above-mentioned 
negative-mold resin at the rate of per minute 2000 rotation, and temporary desiccation for 30 minutes is carried out 
to the field of 1st resin layer 14B of a semiconductor chip 11, and the opposite side after that using substrate 
temperature as 80 degrees C. Screen printing or the coat method by the die coating machine may be used also for 
spreading of 2nd resin material 17A. In addition, although the photopolymer of a negative mold was used for 2nd 
resin material 1 7A, the photopolymer or thermosetting resin of a positive type may be used. 
[0049] Next, it is light exposure as shown in drawing 4 (f) 1000 mJ/cm2 It carries out and the whole surface is 
exposed to 2nd resin material 1 7A. Then, by stiffening 2nd resin material 1 7A by heat treatment of about 1 hour, 
using substrate temperature as 150 degrees C, it consists of the 2nd resin material 17A, and 2nd resin layer 17B 
whose thickness is about 30 micrometers is formed. In addition, if there is need, it is also possible to perform 
predetermined patterning rather than to to expose the whole surface of 2nd resin material 1 7A. 
[0050] Next, as shown in drawing 4 (g), the metal wiring layer 16 which consists of copper is formed using a 
nonelectrolytic plating method on 1st resin layer 14B in a semiconductor chip 11, and an electrode terminal 15. 
Here, although the nonelectrolytic plating method by copper was used for formation of the metal wiring layer 16, it is 
possible even if it uses a spatter or vacuum deposition. Furthermore, when the thickness of the metal wiring layer 

16 is comparatively thick, the metal wiring layer 16 may be formed by the electrolysis galvanizing method. Moreover, 
not only copper but gold, silver, or nickel etc. can also be used for the ingredient of the metal wiring layer 16. 
[0051] Next, so that it may have two or more opening 18a which exposes this metal wiring 16 on the metal wiring 16, 
as shown in drawing 4 (h) As the solder resist layer 18 which consists of resin material as 3rd resin layer is formed 
and it is shown in drawing 4 (i) after that On the solder resist layer 18, while being filled up with each opening 18a, 
the projection electrode 19 of the shape of an island which consists of a solder ball, respectively is formed so that it 
may project from the top face of the solder resist layer 18. In addition, the projection electrode 19 may be the letter 
member of a projection of the shape of an island which consists not only of a solder ball but of a copper ball or 
solder. 

[0052] Moreover, although 1st resin layer 14B was formed ahead of 2nd resin layer 17B, 2nd resin layer 17B may be 
formed ahead of 1st resin layer 14B. 

[0053] Moreover, in the metal wiring formation process shown in drawing 4 (g), if the conductor layer which uses for 
example, a nonelectrolytic plating method etc. and consists of copper is formed on 2nd resin layer 17B, the 
semiconductor device concerning the 2nd modification shown in drawing 3 is realizable. 

[0054] As explained above, while having 1st resin layer 14A in the component forming face of a semiconductor chip 
11, it has 2nd resin layer 17B in a component forming face and the field of the opposite side, and the semiconductor 
device with which the metal wiring layer 16 and the projection electrode 19 were formed on 1st resin layer 14B can 
be realized. 

[0055] (2nd operation gestalt) It explains hereafter, referring to a drawing about the 2nd operation gestalt of this 
invention. 

[0056] Drawing 5 shows the cross-section configuration of the semiconductor device concerning the 2nd operation 
gestalt of this invention. In drawing 5 . explanation is omitted by giving the same sign to the same configuration 
member as the configuration member shown in drawing 2 . As shown in drawing 5 . the semiconductor device 
concerning this operation gestalt is characterized by the 2nd resin layer 27 formed in the component forming face 
and the field of the opposite side having thermal conductivity. 
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[0057] If it does in this way, in order that the heat emitted from a semiconductor device 12 may conduct at the rear 
face of a semiconductor chip 1 1 and may also conduct the 2nd resin layer 27 currently further formed in this rear 
face through a filler with thermal conductivity, heat is efficiently radiated to the exterior of a semiconductor chip 11. 
Consequently, the long-term dependability of a semiconductor device improves. 

[0058] It explains referring to a drawing about the manufacture approach of the semiconductor device constituted 
as mentioned above hereafter. 

[0059] Drawing 6 (a) - drawing 6 (i) show the cross-section configuration of the order of a process of the 
manufacture approach of the semiconductor device concerning the 2nd operation gestatt of this invention. It is the 
same process as the 1st operation gestalt, the process shown in drawing 6 (a) - drawing 6 (d) applies 1st resin 
material 14A on the semiconductor chip 11 covered with the passivation film 13, after it performs patterning to 
which an electrode terminal 15 is exposed, is stiffened by heat treatment and forms 1st resin layer 14B from 1st 
resin material 14A. 

[0060] Next, as shown in drawing 6 (e), 2nd resin material 27A by which the filler which becomes negative-mold 
resin of the PVI500 above-mentioned series from about [ 60wt% ] alumimium nitride was added by the field of 1st 
resin layer 14B of a semiconductor chip 11 and the opposite side is applied with screen printing. The number of the 
screen versions used for screen-stencil is 150, and thickness of an emulsion is set to 25 micrometers. Then, 
temporary desiccation for 30 minutes is performed, using substrate temperature as 80 degrees C. The method of 
application of 2nd resin material 27A can also use a spin coat method or the coat method by the die coating 
machine besides screen printing. Moreover, the photopolymer or thermosetting resin of a positive type may be used 
as 2nd resin material 1 7A. 

[0061] Next, it is light exposure as shown in drawing 6 (f) 1000 m«J/cm2 It carries out and the whole surface is 
exposed to 2nd resin material 27A. Then, by stiffening 2nd resin material 27A by heat treatment of about 1 hour, 
using substrate temperature as 150 degrees C, it consists of the 2nd resin material 27A, and 2nd resin layer 27B 
whose thickness is about 30 micrometers is formed. In addition, as long as there is need, the whole surface of 2nd 
resin material 27A may not be exposed, but predetermined patterning may be performed. 

[0062] After this, as shown in drawing 6 (g) - drawing 6 (i), the metal wiring 16, the solder resist layer 18, and the 
projection electrode 19 are formed on 1st resin layer 14B like the 1st operation gestalt 

[0063] Furthermore, in the metal wiring layer formation process shown in drawing 6 (g), a conductor layer may be 
formed on the field of the semiconductor chip 1 1 in 2nd resin layer 27B, and the opposite side. 
[0064] As explained above, while having 1st resin layer 14A in the component forming face of a semiconductor chip 
11, on a component forming face and the field of the opposite side, it has 2nd resin layer 27B which is excellent in 
heat dissipation nature, and the semiconductor device with which the metal wiring layer 16 and the projection 
electrode 19 were formed on 1st resin layer 14B can be realized. 

[0065] In addition, although alumimium nitride was used as a thermally conductive filler, the same effectiveness can 

be acquired even if it uses an ingredient with the high thermal conductivity of an alumina etc. 

[0066] (3rd operation gestalt) It explains hereafter, referring to a drawing about the 3rd operation gestalt of this 

invention. 

[0067] Drawing 7 shows the cross-section configuration of the semiconductor device concerning the 2nd operation 
gestalt of this invention. In drawing 7 , explanation is omitted by giving the same sign to the same configuration 
member as the configuration member shown in drawing 2 . As shown in drawing 7 , the semiconductor device 
concerning this operation gestalt is characterized by the 2nd resin layer 37 formed in the component forming face 
and the field of the opposite side having conductivity. Thereby, when a semiconductor chip 1 1 needs touch-down 
potential for the rear face, touch-down potential can be easily obtained from the exterior of a semiconductor 
device. 

[0068] Drawing 8 shows the cross-section configuration of the semiconductor device concerning the example of a 
complete-change form of this operation gestalt In drawing 8 , explanation is omitted by giving the same sign to the 
same configuration member as the configuration member shown in drawing 7 . As shown in drawing 8 , the 
semiconductor device concerning the example of a complete-change form has the conductor layer 21 which 
consists of copper on the 2nd resin layer 37, i.e., the semiconductor chip 1 1 of the 3rd resin layer 37, and the field 
of the opposite side. Thereby, the conductivity of a semiconductor chip 1 1 and the 3rd resin layer 37 can be raised. 
[0069] It explains referring to a drawing hereafter about the manufacture approach of the semiconductor device 
concerning the example of a complete-change form of this operation gestalt constituted as mentioned above. 
[0070] Drawing 9 (a) - drawing 9 (h) show the cross-section configuration of the order of a process of the 
manufacture approach of the semiconductor device concerning the 3rd operation gestalt of this invention. First, as 
shown in drawing 9 (a), 1st resin material 14A which uses a spin coat method and has photosensitivity on the 
semiconductor chip 11 which has the semiconductor device 12 covered with the passivation film 13 is applied. As 
long as there is need, desired time amount and temperature may perform desiccation processing to 1st resin 
material 14A after spreading. Here, using the negative-mold resin material of Taiyo Ink Mfg. PVI500 series, a 
semiconductor chip 1 1 is applied for 40 seconds at the rate of per minute 2000 rotation, and temporary desiccation 
for 30 minutes is performed after that, using substrate temperature as 80 degrees C. In addition, although the 
photopolymer was used for 1st resin material 14A, thermosetting resin may be used and spreading of 1st resin 
material 14A may use screen printing or the coat method by the die coating machine. 

[0071] next, it is shown in drawing 9 (b) — as — regular light exposure — 500 mJ/cm2 it is — 1st resin material 
14A — receiving — light exposure — 1000 mJ/cm2 ** — it carries out and upper part 14a of the electrode 
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terminal 15 in 1st resin material 14A is exposed through the mask pattern which carries out a mask using the 
exposure machine of a projection mold. 

[0072] Next, as shown in drawing 9 (c), it leaves the sensitization part of resin material 14A by developing 1st 
exposed resin material 14A using a predetermined developer. 

[0073] Thus, 1st resin material 14A in B stage condition (condition of the preceding paragraph story of this 
hardening in resin material) is formed. 

[0074] Next, as shown in drawing 9 (d), 2nd resin material 37A by which the filler which becomes negative-mold 
resin of the PVI500 above-mentioned series from about [ 80wt% ] silver palladium was added by the field of 1st resin 
layer 14B of a semiconductor chip 11 and the opposite side is applied with screen printing. The number of the 
screen versions is 150 and thickness of an emulsion is set to 25 micrometers. Then, temporary desiccation for 30 
minutes is performed, using substrate temperature as 80 degrees C. Thereby, the condition of hardening of 2nd 
resin material 37A will be in B stage condition. In addition, the method of application of 2nd resin material 37A can 
also use a spin coat method or the coat method by the die coating machine besides screen printing. Moreover, the 
photopolymer or thermosetting resin of a positive type may be used for 3rd resin material 37A. 
[0075] Next, while forming 1st resin layer 14B from 1st resin material 14A when substrate temperature performs 
heat treatment of about 1 hour at 150 degrees C and stiffens 1st resin material 14A and 2nd resin material 37A 
collectively as shown in drawing 9 (e), 2nd resin layer 37B is formed from 2nd resin material 37A. 
[0076] Next, as shown in drawing 9 (f), while forming the metal wiring layer 16 which consists of copper using the 
non-electrolytic copper galvanizing method on 1st resin layer 14B in a semiconductor chip 11, and an electrode 
terminal 15, the conductor layer which consists of copper is formed on 2nd resin layer 37B. In addition, the metal 
wiring layer 16 and a conductor layer 21 may be formed with a spatter or vacuum deposition. When the thickness of 
the metal wiring layer 16 and a conductor layer 21 is comparatively thick, you may form using the electrolysis 
galvanizing method. Moreover, gold, silver, or nickel is sufficient as the ingredient of the metal wiring layer 16, and 
gold, silver, nickel, titanium, palladium, or chromium is sufficient as the ingredient of a conductor layer 21. 
[0077] After this, as shown in drawing 9 (g) and drawing 9 (h), the solder resist layer 18 and the projection electrode 
19 are formed on the metal wiring 16 like the 1st operation gestalt 

[0078] As explained above, while having 1st resin layer 14A in the component forming face of a semiconductor chip 
11 and having 2nd conductive resin layer 37B and a conductor layer 21 in a component forming face and the field of 
the opposite side, the semiconductor device which has the metal wiring layer 16 and the projection electrode 19 on 
1st resin layer 14B is realizable. Thereby, in the semiconductor chip 11 with which touch-down potential is 
demanded, touch-down potential can be easily supplied to a component forming face and the field of the opposite 
side at the substrate potential of a semiconductor device. 

[0079] In addition, as a filler included in 2nd resin material 37A, although silver palladium was used, even if it uses 
the conductor material which uses not only this but gold, silver, copper, nickel, or carbon etc. as a principal 
component, equivalent effectiveness can be acquired. 

[0080] Moreover, it cannot be overemphasized that the semiconductor device using 2nd resin material 27A which 
has the 2nd resins 17A which has insulation instead of or pyro conductivity can be manufactured. [ 2nd resin 
material 37A which has the conductivity used with this operation gestalt ] 

[0081] (4th operation gestalt) It explains hereafter, referring to a drawing about the 4th operation gestalt of this 
invention. 

[0082] Drawing 10 (a) - drawing 10 (c) show the semi-conductor wafer and semiconductor device concerning the 
4th operation gestalt of this invention, (a) is the perspective view in which being the perspective view showing a 
semi-conductor wafer, and showing the component forming face side of the semiconductor chip with which (b) was 
started from the semi-conductor wafer, and (c) is the perspective view showing the opposite side of the component 
forming face in the semiconductor chip shown in (b). As shown in drawing 10 (a), two or more component formation 
field 51b which two or more dicing (division) Rhine 51a which crosses mutually comes to surround is prepared in the 
component forming face of the body 51 of a semi-conductor wafer. The semiconductor device 52 shown in drawing 
10 (b), respectively is formed in each component formation field 51b. 

[0083] As shown in drawing 10 (b), the semiconductor device 52 in each component formation field 51b a 
semiconductor device (not shown) — the resin layer 14 of a wrap 1st — this — the 1st resin layer 14 with the wrap 
metal wiring layer 16 It has the projection electrode 19 which consists of a solder ball electrically connected with 
the solder resist layer 18 which insulates this metal wiring layer 16 with the exterior, and has two or more openings, 
and the metal wiring layer 16 exposed to each opening on this solder resist layer 18. Here, signs that a part of solder 
resist layer 18 was removed are expressed. Thus, the semi-conductor wafer 50 concerning this operation gestalt 
says the substrate in the condition that each semiconductor device 52 was formed in each component formation 
field 51b of the body 51 of a semi-conductor wafer, respectively. 

[0084] Therefore, as shown in drawing 10 (b), by dividing by dicing line 51a of the semi-conductor wafer 50, and 
obtaining semiconductor chip 51c, a semiconductor device 52 can be obtained easily, and as shown in drawing 10 
(c), the 2nd resin layer 17 is formed in the component forming face of semiconductor chip 51c. and the field of the 
opposite side. 

[0085] Since a spreading side is the body 51 of a semi-conductor wafer and a resin stratification field reaches far 
and wide, as for the 1st resin layer 14 and the 2nd resin layer 17 in this operation gestalt. the amount of curvatures 
of the body 51 of a semi-conductor wafer will become large. Therefore, the almost equivalent thing of each 
thickness of the 1st resin layer 14 and the 2nd resin layer 17 is desirable. Thickness of the 1st resin layer 14 is set 
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to 30 micrometers. For example, the thickness of the 2nd resin layer 17 When the curvature condition of the body 
51 of a semhconductor wafer is measured as 0 micrometer or 30 micrometers, respectively and the thickness of 
the 2nd resin layer is 0 micrometer It is checking that the curvature from which the periphery section of the body 
51 of a semi-conductor wafer is about 900 micrometers, and a component forming face side serves as a concave 
configuration occurs, and about 50-micrometer curvature occurs in a component forming face side when thickness 
is 30 micrometers. 

[0086] Thus, the amount of curvatures can be decreased now by the 1st resin layer 14 and the 2nd resin layer 17. 
This amount of curvatures is changed with a coefficient of thermal expansion or Young's modulus etc. which is the 
physical properties of each resin layers 14 and 17 formed in a component forming face and its rear face, as 
mentioned above. Generally, since the coefficient of thermal expansion of resin material is larger than the coefficient 
of thermal expansion of the body 51 of a semi-conductor wafer, when a resin layer is formed only on a component 
forming face, the body 51 of a semi-conductor wafer will curve greatly in the component forming face side. 
[0087] It explains referring to a drawing hereafter about the manufacture approach of of the semi-conductor wafer 
and semiconductor device which were constituted as mentioned above. 

[0088] Drawing 1 1 (a) - drawing 1 1 (e) and drawing 1 2 (a) - drawing 1 2 (e) show the cross-section configuration of 
the order of a process of the manufacture approach of of the semi-conductor wafer and semiconductor device 
concerning this operation gestalt Here, only the field for two of two or more component formation field 51b 
contained in the semi-conductor wafer 50 is illustrated on account of illustration. 

[0089] First, as shown in drawing 1 1 (a), 1st resin material 14A which uses a spin coat method and has 
photosensitivity on the body 51 of a semi-conductor wafer which has the semiconductor device 12 covered with the 
passivation film 13 is applied. As long as there is need, desired time amount and temperature may perform 
desiccation processing to 1st resin material 14A after spreading. The body 51 of a semi-conductor wafer is applied 
for 40 seconds at the rate of per minute 2000 rotation, temporary desiccation for 30 minutes is performed using 
substrate temperature as 80 degrees C, and 1st resin material 14A is made to shift to B stage condition after that 
here using the negative-mold resin material of Taiyo Ink Mfg. PVI500 series. In addition, although the photopolymer 
was used for 1st resin material 14A, thermosetting resin may be used and screen printing or the coat method by the 
die coating machine may be used as a method of applying 1st resin material 14A. 

[0090] next, it is shown in drawing 1 1 (b) — as — regular light exposure — 500 mJ/cm2 it is — 1st resin material 
14A — receiving — light exposure — 1000 mJ/cm2 ** — carrying out — the exposure machine of a projection 
mold — using — the edge of a component formation field — and upper part 14a of the electrode terminal 15 in 1st 
resin material 1 4A is exposed through the mask pattern which carries out a mask. 

[0091] Next, as shown in drawing 1 1 (c), it leaves the sensitization part of 1st resin material 14A by developing 1st 
exposed resin material 14A using a predetermined developer. Thereby, the field on dicing line 51a in 1st resin 
material 14A is removed. 

[0092] Next, as shown in drawing 1 1 (d), by making it harden by performing heat treatment of about 1 hour to 1st 
resin material 14A, using substrate temperature as 150 degrees C, it consists of the 1st resin material 14A, and 1st 
resin layer 14B whose thickness is about 30 micrometers is formed. 

[0093] As shown in drawing 1 1 (e), like 1st resin material 14A to the field of 1st resin layer 14B of the body 51 of a 
semi-conductor wafer, and the opposite side next, with a spin coat method 2nd resin material 17A which consists of 
the above-mentioned negative-mold resin is applied for 40 seconds, rotating the body 51 of a semi-conductor wafer 
at the rate of per minute 2000 rotation, temporary desiccation for 30 minutes is performed using substrate 
temperature as 80 degrees C, and 2nd resin material 17A is made to shift to B stage condition after that. Screen 
printing or the coat method by the die coating machine may be used also for spreading of 2nd resin material 17A. In 
addition, although the photopolymer of a negative mold was used for 2nd resin material 17A, the photopolymer or 
thermosetting resin of a positive type may be used. 

[0094] Next, it is light exposure as shown in drawing 1 2 (a) 1000 mJ/cm2 It carries out and the whole surface of 2nd 
resin material 17A is exposed. Then, by stiffening 2nd resin material 17A by heat treatment of about 1 hour, using 
substrate temperature as 150 degrees C. it consists of the 2nd resin material 17A, and 2nd resin layer 17B whose 
thickness is about 30 micrometers is formed. In addition, if there is need, it is also possible to perform 
predetermined patterning rather than to to expose the whole surface of 2nd resin material 17A. It is desirable to 
perform patterning so that the field on dicing line 51a in 2nd resin material 17A may be removed especially. 
[0095] Next, as shown in drawing 12 (b). the metal wiring layer 16 which consists of copper is formed on 1st resin 
layer 14B and an electrode terminal 15 using a none lectro lytic plating method. Here, although the no nelectro lytic 
plating method by copper was used for formation of the metal wiring layer 16, a spatter or vacuum deposition may 
be used. Furthermore, when the thickness of the metal wiring layer 1 6 is comparatively thick, the metal wiring layer 
16 may be formed by the electrolysis galvanizing method. Moreover, not only copper but gold, silver, or nickel etc. 
can also be used for the ingredient of the metal wiring layer 16. 

[0096] Next, the solder resist layer 18 which consists of resin material as 3rd resin layer is formed, and as shown in 
drawing 1 2 (c), as shown in drawing 12 (d) after that, the projection electrode 19 set to each opening 18a on the 
solder resist layer 18 from a solder ball is formed so that it may have two or more opening 18a which exposes this 
metal wiring 16 on the metal wiring 16. In addition, the projection electrode 19 may be a letter member of a 
projection which consists not only of a solder ball but of a copper ball or solder. [0097] As shown in drawing 12 (e). 
using a dicer 60 next, by dividing the body 51 of a semi-conductor wafer into each semiconductor chip 51c along 
with dicing line 51a of the body 51 of a semi-conductor wafer While having 1st resin layer 14A in the component 
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forming face of semiconductor chip 51c, it has 2nd resin layer 17B in a component forming face and the field of the 
opposite side, and the semiconductor device with which the metal wiring layer 16 and the projection electrode 19 
were formed on 1st resin layer 14B can be obtained. Here, since the field on dicing line 51a in either [ at least ] 1st 
resin layer 14B or 2nd resin layer 17B is removed and the amount of cutting of resin material is reduced in case 
each semiconductor chip 51c is started, wear of the gear tooth of a dicer 60 can be prevented. 
[0098] Since the assembly of a semiconductor device 52 can be performed on wafer level as explained above, 
package packaging becomes possible and the manufacturing cost of a semiconductor device can be reduced. 
[0099] In addition, although 1st resin layer 14B was formed ahead of 2nd resin layer 17B, 2nd resin layer 17B may 
be formed first. 

[0100] Moreover, in the metal wiring layer formation process shown in drawing 12 (b), a conductor layer may be 
formed on the body 51 of a semi-conductor wafer of 2nd resin layer 17B, and the field of the opposite side. 
[0101] Moreover, thermal conductivity or conductivity may be given to 2nd resin layer 17B like the 1st or 2nd 
operation gestalt. 

[0102] Moreover, like the 3rd operation gestalt, 1st resin material 14A is held in the state of B stage, and if it 
bundles up with 2nd resin material 1 7A and hardens, a production process can be shortened. 



[Effect of the Invention] Since according to the semiconductor device concerning this invention it has the 2nd resin 
layer formed in the component forming face in a semiconductor chip, and the field of the opposite side and the 
curvature of a semiconductor chip can be prevented, the adhesion of wiring at the time of mounting of a 
semiconductor chip improves. Moreover, since it has the wiring layer on the 1st resin layer, wiring in a 
semiconductor device becomes easy. 

[0104] Since the semi-conductor wafer concerning this invention has the gestalt of the wafer level of the 
semiconductor device concerning this invention and it can obtain the semiconductor device concerning this 
invention collectively, it can reduce a manufacturing cost sharply. 



[Translation done.] 



[0103] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi.eije 



2005/06/24 



JP.2001 -077231, A [DESCRIPTION OF DRAWINGS] 



1/2 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration sectional view showing the semiconductor device concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the configuration sectional view showing the semiconductor device concerning the 1st modification 
of the 1st operation gestalt of this invention. 

[Drawing 3] It is the configuration sectional view showing the semiconductor device concerning the 2nd modification 
of the 1st operation gestalt of this invention. 

[Drawing 4] (a) - (i) is the configuration sectional view of the order of a process showing the manufacture approach 
of the semiconductor device concerning the 1st modification of the 1st operation gestalt. 

[Drawing 5] It is the configuration sectional view showing the semiconductor device concerning the 2nd operation 
gestalt of this invention. 

[Drawing 6] (a) - (i) is the configuration sectional view of the order of a process showing the manufacture approach 
of the semiconductor device concerning the 2nd operation gestalt of this invention. 

[Drawing 7] It is the configuration sectional view showing the semiconductor device concerning the 3rd operation 
gestalt of this invention. 

[Drawing 8] It is the configuration sectional view showing the semiconductor device concerning the example of a 
complete-change form of the 3rd operation gestalt of this invention. 

[Drawing 9] (a) - (h) is the configuration sectional view of the order of a process showing the manufacture approach 
of the semiconductor device concerning the 3rd operation gestalt of this invention. 

[Drawing 10] (a) - (c) shows the semi-conductor wafer and semiconductor device (chip) concerning the 4th 
operation gestalt of this invention, (a) is the perspective view in which being the perspective view showing a semi- 
conductor wafer, and showing the component forming face side of the semiconductor chip with which (b) was 
started from the semi-conductor wafer, and (c) is the perspective view showing the opposite side of the component 
forming face in the semiconductor chip shown in (b). 

[Drawing 1 1] (a) - (e) is the configuration sectional view of the order of a process showing the manufacture 
approach of the semiconductor device concerning the 4th operation gestalt of this invention. 
[Drawing 1 2] (a) - (e) is the configuration sectional view of the order of a process showing the manufacture 
approach of the semiconductor device concerning the 4th operation gestalt of this invention. 

[Drawing 1 3] (a) And (b) shows the semiconductor device of the conventional CSP mold, (a) is the top view showing 
the component forming face side of a semiconductor chip, and (b) is a sectional view in the XIHb-XIIIb line of (a). 
[Description of Notations] 

11 Semiconductor Chip 

12 Semiconductor Device 

13 Passivation Film 

14 1st Resin Layer 
14A 1st resin material 
14B The 1st resin layer 

15 Electrode Terminal 

1 6 Metal Wiring Layer (Conductor Layer) 

17 2nd Resin Layer 
17A 2nd resin material 
17B The 2nd resin layer 

18 Solder Resist Layer (3rd Resin Layer) 
18a Opening 

1 9 Projection Electrode (Letter Member of Projection) 
21 Conductor Layer 

27 2nd Resin Layer 
27A 2nd resin material 
27B The 2nd resin layer 
37 2nd Resin Layer 
37 A 2nd resin material 
37B The 2nd resin layer 
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50 Semi-conductor Wafer 

51 Body of Semi-conductor Wafer 
51a Dicing line 

51b Component formation field 
51c Semiconductor chip 

52 Semiconductor Device 
60 Dicer 
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l 4A©Mfett, y-^WWJifcXtt^-f 

[0 0 4 6] 0 4 (b) KtjM-J; 5 l-s $.5fe©& 
5 0 0 m J / c m 2 X*h%m 1 Offimtt 1 4 A»C 
2* UT, S3fc*& 1000mJ/cm2 U &^M© 
S3t*»Srffl^T. JR 1 ©HMStt 1 4 Alc*itt3'>&< £ 
fcmffiSSS^l 5 ©±<IiJgB# 1 4 a Sr-x-x^i-^-r^^^-? 

[0 0 4 7] fcfc, 0 4 (c) fc5H"J:5K:, Sft&fl 

tern i tornnm i lA&m&o&.iaM&m^x&ik'irz 

mi <0«MB*t 1 4 A©^3t«l5^$ra-f-o IK 
l^T, 04 (d) \zm-TS:?^ x StKta^Srl 5 Ott 

Lti i owns** i 4 Aic^j - lt i ^na^oinAiasr 

ftteoXmtZitZ Z.k\c£<9, Il©iJlttl4Aid^ 
9 > S^i«l3 0^ m<Dm 1 OttflBJI 1 4 B *M 

[0 0 4 8] (214 (e) KjjrfJ: 5 fc, 

1 CP* 1 OttMBJI 1 4BiS*t<B!l©EK, ^1© 
TOl 4 AtlSl^fd^fV^- hfefctt). huj£©* 
^a«fJffi*»fo*5*2«>«flS«-l 7A£, ^fls^y^" 
1 1 £fe#2 0 0 0®&<D&&X'\mm&1ttei>Sh4 o§> 
Mft*U ^©&, S«i&g£8 0X:t LT3 0^© 
«««Srtf*5. m2©»tflg|tl 7A©Mi:t> 
y-^TOJfem^'-i' £3^- bi£Srfflv^-c 

[0 0 4 9] ifctc, BI4 (f) (c^-f-J: 5 fc, Sftft* 
1 000mJ/cm 2 t LTl2©»lllttl 7 AK*rL 
T^©^ESrS*i-^„ ^r©«. g«i&*£l SO'Ct 

ixi 2 ©w/iifl- 1 7 a & i &rmm&v>&Mm^ x^>x 

mtZ-VZ^ticXy^ ^2©«ttl 7 AfahtiiQ. 
m $ 2 s *1l 3 0 tx m©m 2 ©#fJIig 1 7 B Sr^-f 3* tt 
*5 V g2C»lll#l 7A©^ffi^S3t-t" 

■5©T-te&< BfJ6o/<^— =^^trfT4 5 £ i t>*TtE-e 

[0 0 5 0] &lc, 04 (g) KjjH-J: 3!®&«> 
o#ifc*rJBv*-C, Mftfy^i l^*Ji^5mi©«fli 
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I14B±M1«?-1 5±lC fc5&JRgBi6& 
116 SrMtS, r r-cii, ^JSSBi^e 1 6©^ 

1 6©J»ff*SJti5EWff^^f-tt, &JSE$Ull 6Srm 

1 6 ©#**«, »fcRfei\ «XI±=s'^w4SESrffl 

[00 5 1] 04 (h) tc^-f-J; &JSIE^ 

1 6±£0E&JK£*kl 6SrSWi-^1i©:©^PgPl 8 a 

;vy-l/v?xMl8S:i^L> -t©8L 04 (i) \z 
mi-Xoic y/vy-f^ Hi 8 ±k, #P^agci 
8 aSr^-rSir^^y/w^— u-v 5 ^. Ml 8©±S*^ 
fc^#mi-J:5tc, -tn-?r*^fflJJ>-/^f>^5ft^© 

-/ncise>i\ aiJj<-/wxi4¥ffl*^^5©«©^je^ 
[oo52] s^, mi <ommm 1 4 b 2 ©wags 

1 7 B £ 9 fe&fcJt&fc Lfc*5, m 2 ©WflgS 1 7 B Srm 
i©1SfllSi 4B X*> i>ft\z.j&i£VXh£i<\ 
[0053] 04 (g) fcij*-f&*Eilf0&*IS 

KiBW^T, m2©^|g^l 7B±fC, «aj^L(4\ •'S:^* 

[0 0 5 4] W±tftPJLfc±5t-, *m&f-v-7\ 1© 
Hl^^ffi^m 1 ©#*JiiS 1 4 ASr^-f-3 i:*^*^ » 
j*ffiirR*HRl©ffiK:JB2©#Mg^l 7BSr^L. mi© 

i 4 b jiic^jRiBiUs i 6s^em® 1 9 *Wi 
[oo55] cm 2 <Dm&Bt&) &lt. *^i^©m 2 © 
[0056] 05 te*&w<om 2 (Dmmmm^^ *m 

#»»©WfffifllJ«S:*L-CV^5. 0 51C*5^T, 0 2 Id 

bK£<omW*G9&-tZ>o 0 5^i"J;5l-, *SUSJK 
*fcff5*«#»tii, *-T«ritiBiK*NI©iiilJ:»j* 
$^7 v cm2©^gS2 7*rfte*ttSrWUTV^5r tSr 

[0 0 5 7] ^©.t 5lc:-r5i, ffftf^l2^^ 
•tirP)H?.fKi^, ¥m-&?--y7l l©«ffi(ceiLL. 

^c:^«ffi^c^J5g^^^Tv^5m2©»^J!iS2 7§rt^e« 
a©fiffl«stt & ft ±-r s , 

[0 0 5 8] EAT, Ht)IE©£9K«j£$*xfc^frgie 
©SU5t^*»co^-C0ffi^#fl3.U^>iS?>lft^-rs o 
[0 0 5 9] 06 (a) ~0 6 (i) Ji*^K©m2© 

mmmmzte 5 ¥>g# ^s©saig*fe©xgjis©»f 

fiKSr^LTl/^c 06 (a) —06 (d) K^-fTM 
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Tig i ©wrett i 4 Ad>b^ i vmrnm 1 4 b zm&rr 

[0 0 6 0] |g|6 (e) fciiWJ: 5 fc, ^igffc^ 

y/HOfl ©#fjmg 1 4 B £K*MRI©B»^ «u3£© 
P V I 5 0 0->!) -XO^#IiilC 6 0 w t %flg© 
W!CT ^!>AH^57-f7- #8sJn £ Hfc^ 2 CD 
#tJ!i»2 7A£*? y -vfWJffilc J; 9 
y-J^MfcfflV^;** y-VfiSttl 50^ T\ 
?L?PJc0jf:$tt2 5 /iint-r-Sc •?-©&, 8&?fig£8 0 
"C t LT 3 0 ^©{gffcJ&SrtTft o „ g§ 2 ©«tJjg*t 2 7 

[00 6 1] HI 6 ( f ) (c^-T J; 5 fc» 

1 000mJ/cm 2 t LTfg 2 ©Jtfflttf 2 7 AlZft U 
T^©^:ffiSr^i-5o -^©QL Xt£iafiE£ 1 5 O'Ci 
Ltf 2 (DffiM* 2 7 A £ 1 B^mgW^MSlC ±ot 
^b^*-5~ tlCi"9, l2ro»Jgtt2 7A^b)'i>), 
fj*%3 0/j m©f£ 2 ©ttfJigJf 2 7 B £r^J&-f-5„ * 

5 ©-Cfift < ffi fe<os< ? — - > y&ffte o T t <fc ^ \ 
[00 6 2].:©il±, El 6 (g) -1216 (i) fc^f 

4BJil-, &JSffi*!l6, y;v^-U^Ml8»i; 

[0 0 6 3] Sfefcl, 1216 (g) fc3H-£*EIWB7Bj« 

[00 64] W±tftB^ U7t<t 9 »C ffftf?7'l 1 © 

*^»fifcfl5fc* i ©fttfliiJi 1 4 a **-t-5 i *\z.m=m 
i&&bfrttw<D&±ia*tic® i mzmtizm2<Dffimm 2 
7 b u mi <Dffimm 1 4 b ±.\z&m&mm 1 6 r 

[0 0 6 5] fc*5, S>e^t©7>f7-iLtIft7;i' 

[00 6 6] («3 O^iS^flg) «T> #3&95©Sf? 3 © 
»fcJli?«Bfcol^TBIflGS:#JR b^Ki-^o 
[0 0 6 7] E17H*^W<OB2(0|lte^ffilw^S^ 

k\z£>)mw*mto-Fz>o m7\zm-t£o\^ *mmm 

£;K,rc3l2<Z>8rJ!gJi3 7 as^SttSrW d h *® 
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[0068] si 8 ittmm&m<o-&j&m\z&z*mit 

36«OWra5«J*Sr*L.-CV^. lil8fc*i^T, El 7K^ 

J: 9 ttW BS8K*tJ:5fc, -£MM\z 

flS*iN»fMMIf4. I2©tJjgf3 7±lc > i"*t>^>» 
Sg3©#MgJf3 7 0f»#fy^l 1 £fi*NI8©ffi± 

io «t9. ^ftfy/i i t^3©«/igs3 7 k<omm^ 

[0 0 6 9] WT> MB© i 5 *^Jfe» 
5 ¥-#^*©Sijt^ffi(co^TI21ffi 

[0 0 7 0] H19 (a) ~09 (h) f4*HM©^3© 

jfcSr^LTl^S. El 9 (a) fd^i-«t 5 tC, 

r-eii, *»^v*«36 «*) aupvi soov-y- 

0 0H]e©ii*T'4 0Sl>P B mflJb, -t©^ «^SSr 
8 ot:t LT3 o$Hm©ffi*fc**frfc5. ft*s, ^i© 

^ y-vPpjsufextt^^-^-iviis^- ^&Srffiv^ 

30 -Cfc><fcl/\, 

[0 0 7 1] 111 9 ( b ) iZTji-t*. 0 ffife<Dm 

500mJ/cm 2 X'hZ>m 1 ©tttflg** 1 4 AtC 
*TLT, ^7t*Sr 1 000mJ/cm 2 tU S^S© 

1 5©±(l!ia5^1 4 a Sr-^^-t-S — >5r>i 

[0 0 7 2] El 9 (c) f-^i-«t5l-. ^Tt^n 

fc^l©»flg«-l 4A«rM£©5Mk«$rfl!^-C«fti-3 
r. i lc <t t) WJIBIt 1 4 A©^)fegIi7>Sra-ro 
« [0 0 7 3] r©i5«-LT, B^T^-v 5 ^ (mfliW 

4AS:Mt5, 

[0 0 7 4] J5C^, EI9 (d) IC^-fi 
y^l 1 <om 1 ©fitfliS 1 4 B irSSHKIWffiK, ftjig© 

p v i 5 o o -> y -xo^jsmmmz sowt %ss© 

^ y v 5 "7 a ^ e> ^<e 5 7 7 - ri* 8sJ!)P ^ ixfc^ 2 ©8tflg 
$t3 7a^^ y-vPngijfeicj; **y- 

■5. ^©m, SSi£«*8 O'Ci: LT3 0^©(5S;^ 

so &fT&5. m2<ommu3 7A©g<t©t 
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JilX ttJRfflfcttWJIB Srffl V * T t> J: i \> 

[00 7 51 09 ( e ) IZTjk-T £ 5 «C X S&fi* 

7J5 1 5 Ott* 1 B#IWe£©JR»a$rff*o-C, jg 1 ©tft 
AB*t 1 4 A&tfg? 2 (OmmU 3 7 A LtSft 
SrtCi^ JBi©*ffl»ti 4AA>e>flSi©»J8«i 
4BSr^-T5i:*^, fS 2 ©WIBW 3 7 Ad»b* 2 CD 
«JJg®3 7BtiJ«t5. 

[00 7 6] III 9 ( f ) b K y 

JJBJ1 1 4 B-tftlWl**?- 1 5 ±^jB'i»P>*5^«BIR 
&JRKi8iJil 61^fftI2 KOff 

[0 0 7 7] Z.<D'&&> H)9 (g) &tf09 (h) \C?jk 

icy;^-^ bS 1 sxtf&iBWSi 9 
[0 0 7 8] «±SiWUfcJ:5tc, ^*f^ll© 

m+M&mzn 1 ©fttflits 1 4 A*m u 
s:*f{i!i(Dffi»c^mttwii 2 «#fjmjf 3 7 B^u^^e 2 

1 SrWt-S * 1 »#tflBS 1 4 B -hlc&JRgai&e 

1 e&t;£S«tti 9^wi-5^#^8*^*m-e^ 

[0 0 7 9] ftib\ m2ff)&mtf3 7Al;^t5 7^ 

M. =y^Xf±ft*tfSr^»tr«i»*tt 

[008 0] *HE»J(**-Cffl^fc**tt«r#-*-5 
^2©Ii»3 7A©«;b!)l;, 3&^4£*rr5gS2(D 
fctflBSfl 1 7 A, Xf4f^^mttSr#i-Sm 2 ©^flltf 2 7 
A£ffl^fc^#£lB£§S!j£-r£ rt^ff^ri tt^ 

[008 1] (i4©H»i) EAT, *&W<Dm4<D 

[008 2] El 1 0 (a) —HI 10(c) fi;fcfg9i©SI 

u (a) i*¥m#'} x-^*7F-t®&mx~h*) . (b) 

^ffifi!l^^-r^«l2lT-fo'3. (c) f4 (b) tc^-T^NH 



/5 

5. UllO (a) 5 ¥3M*:£:n^;*:#5 l 

(#«) ?>fV5 1 afcHTfcjftTfcS**©*?^* 
%5 1 b*s«ttfeixTV^. £-*T-^J5fcWSc5 1 b\z 
-t^ti-III 10(b) k:*-f-iMt#3fi« 5 2 j&sjBjfc 

[00 8 3] @10 (b) iZ^irX 5 fc. ^EfcSS 
J^5 1 bte*Stt5i£9H*Slt5 2 ft, (El* 

io *-r) srssm i (ommm 1 4 1 . tt$ 1 ©#mbji 1 4 
*Wo&mmi&m 1 6 1 . afc&JHSfim 1 6 sr^geirite 

iLloItoMPS^ttSy/^-u-^ Ml 8 
i, ^y/w^-u^ 1 8±{c*j»t5#HalEI5l-B 

w-r-s^JSffi^s 1 6 twMft>K&m£*iz*mtf-/i< 

f^b^5^fiSSl9i5:itt^5. y 
/v^-l/v?^. hMl 8©-g|5Sr^Lfc#^5r*^U-C 
v^5„ *Slfil:#5^ff!7xyN5 0 

*N*f«S«5 2*5^•J^^ f ^^^$^^^ffiwS« : Srv^ 

[0 0 8 4] t*oT. El 10 (b) i^rJ;5{c, ^« 

fr^x/s5 OCD^ W^7^>-5 1 aX*^#ILT^ 
1 cr^riCi^ iN»fl£§S«5 2Sr* 

010 (c) t^-r«t5^, 

111 7*S^$tuTV>5o 

[0085] 1 (ommm 1 

1 ommm 1 4<Dmz* 30 nmkv. m2<ommmi 

7(Dff$5r, ^MivO a mXli 3 0 (i m t 

mmtomz&o nmcom^n. MftC'^^si© 

MWMWfi 9 0 0 M m-CJ.O*^figffi(l!]^(!0^i: * 

40 [0086] -cDi^ic, mi (ommm 1 4 tm2<Dffi 
fc^^ttfc&ttt/iigi 4, 1 7<D«M£-efesilUN«R 

[0 0 8 7] E(T, iiiif&(D£?\cmf&£tltL*m#'>x- 
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[008 8]I2111 (a) -011 (e) SOT12 

(a) ~iai2 (e) it^nmmm^z^mw>^ 

©#-£0*LT^5<, 

[00891 4f, Hii (•) K*tJ;5t.^y'/ 
^-v-aVJSIl 3JCj;9«^ixfc^«c^l 2«r*Tf- 

*fflV^-C«3ttt*»o* 1 ©»JB» 1 4 AS:**-*-*. 
&Ktffciltt, IlCillttl 

;:m ±6§-Y 7*§!!it (**) liiPVI 5 0 0->!) 

#2 o o oia]iiE<E>igg-e4 ou>ra&*u ^o^^ mm 

*&&£8 Ott LT3 O^Bgco<R|£j!SSrtf^oT, II 
©tlltl 4ASrB^r-v'titftTJ*5. fc*s» 

[0 0 9 0] Eli l (b) (c^-Ti 5tc, 

B3tfi*S 500mJ/cm 2 T'fcSSfl 1 ©*MB*t 1 4 A 
KttLT, gftiSrl 0 0 0mj/cm 2 iU 

ABM 1 4 AKftltSWKJBT- 1 5 ©±{ftjg|5# 1 4 a £-v 

[0091] mil ( c ) mitz 
titz.m i nmmvs 1 4 a «r@f jhv *-cs«rt- 

3:ii:K:±0JBl©»JB#l4A©«tt»#$TR-*. i 

75 1 a±©^*£iOSBfc*$;h,So 
[0092l*K, Hll (d) Xttffl. 
flESr 1 5 0^^: LTSKDffllftl 4 A»C»LT 1 l*M 

nm(nm®M*?Tt£'?xm\L&ikz>z\b\z£*) N g§i© 

»Ml4A^b^0, Ji:£;^3 0Mm©SSl©#tJ!B 
Jfl 4BSr^-r5„ 
[00 9 3] El 1 1 ( e ) {c^-Ti 5 fc. 

^rcs^frS 1 ©S5 1 ©;|#J!BJI 1 4 B £R#«©ffifc. 

jBio«wB*ti 4Atmmz*\L°>^- hmzxv. m 

V^ttS 1 £ft#2 0 0 0|5]iiE©3SgT'Ete;*-frfc 
#b4 0fJ>H&*iU -t©^ S«ifiS=£r8 0T;i: LT 
3 0#P B 1<D{gS££££rtTfco-C. 3!2©8tJiB#-l 7ASrB 

*7—i?vm\zWff£^z> 0 m2<Dmmui 7a^m 

ft*ffl^Tti^. &*>\ |g 2 ©#MBI* 1 7AK^#§J 
©*&3fc14«MB£/8 I. ^fctf , ^^©&fttt«tJIBX fifKHif 
^<4«flBS:ffl^-CtJ;t\ 



[0094] mz, mi 2 ( a ) i^-r i. o \z^ mytm 

^1 000mJ/cra 2 t LTf 2 ©JlfJiBW 1 7 A©ik 
ASSr****. S«?a«*l 5 0t:t LT^2 

©ttfffittl 7ASrl«rWS*©Sft«iaic:J:o-c«^** 
3w£fcJ:!K 2 ©HtflB** 1 7A^^^ 
3 0^mCD^2»^JJBei 7B«t5. fc*^ 
*s*>*Wi. ^ 2 ©tttJIBtt 1 7A©^ffiSr^-r^WT-tt 
&<£^©^*-~>^£rm£5 r h t^TtgT-fcSo # 

id, %2(r>mmvs\ 7Ajc*stt5^'Tv'v^7-rv5 1 

[00 9 5] 012 ( b ) (CTj^cfc 5 1-. 

fto^fetffl^T, %\ (Dffimm 1 4B±S tMMS*^- 
1 5±lc, ^b^S^JRBalSSi 6 SrJ8j*-*-.5. 

&mmmmi e&nM&ozmzxvB&LrXh^^o 

Sfc. Mieiil 6 fcfcR&T* ^ % &x 

[009 6] #cKl, El 1 2 ( c ) IC^-T <fc 5 fc» &fl|gfi 
i$l 6±lc^«iBiSl 6 $rEm-r?)1S^C©Bla§l5l 8 
a &»oJ:5fc, ^3co«tflBSi: LT©»J»a-jo»fc*3 
y/vy-u-^ Mgl8Sr^U -t©&s 012 

(d) fc^i-J;5tc N y/i^-uv^ hjg l 8±m*ilt 
5^BSPa5 1 8 afcl^Htf— frfrbteZ&fem&l 9Sr 

^-T5o tea. ^jgisi 9tt*m#-Mzmh-rs 

[0 0 9 7] 012 (e) \Z7frt& o\Z^ 

30 -6 o^m^x^ ^m-w-<y^^^5 1 ©^Vv^^ 

-f 75 1 a Jc»oT^^l>^*^5 1 Sr#^«£^ 
S/X5 1 c K##J-r-5 r tJ-it), *|ftf^5 1c 

<nm*]fmm\z% 1 ©wabs i 4 A5rWi-5 t&tzm* 
j&tftmtRttm<Dmz?g2<omtmi 7B$r#u ^1 
<D»j!Be 1 4 b ±^^si£i^s 1 6^t/^^m^ 1 9 a* 

jR 1 (vmmm 1 4 bsoj^ 2 (dwjbji 1 7 b w>/<c < t 

\>—j3\Zi5VZ ) y-4^^yy'<>'5 1 a±<Dti«c*s^* 
40 MflBtt©^l»fl:^i'J«$tbS(DT-, ?<{-9— 6 0CD#© 
[009 8] U±KtW Lfci 9 IC, V*-^ U^^fff 

[009 9] m 1 ©HtflB^ 14B?rl2 W^flBS 

1 7B<tt) tJfeJc^Lfc^. m 2 ©«tflBS 1 7 B £$fc 

[0 10 0] 012 (b) ^^-t-^JSEi^ejfM 

50 laKjoi^-c. w,2(ommmi 7B©^*!7x^ 
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[0 10 1] *lXf±J|S2 0SII6»«8i:IB)«t, 

B 2 ©fcfJSBH 1 7 B fc«ieilM4Xtt:*mi4Sr»fc*T <b 

[0 10 2] Sfc, ^3©HJ£^ffitlH«^, 

So 

[0 10 3] 

y T'fcjfe tf S m=f-Ml$M t Rttffl 095 £&J* £ ftfc 

[0 10 4] *38Wfc««iNlfr^^»±. *38IBfc« 
5 ¥>g#:gB© £ l/^;v©^l £r W U T 1/ ^ 3 fc , 

T% §8ig= * h £*t6»c{£i&-<?# 3« 

[0 1 1 *&WV>W, 1 ©Kafi»*fc«5***3S«Sr* 

•rw^wffiEiT'fcSo 

[02] *&m<omi<omfoMm<omi£Mm\z&z>¥ 
[@4] (a) ~ (i> \tmi<ommmm<omimmm 

[0 5] *38MOJB2©|SEJfi»«k:«5iNM*:»1tSr* 

[0 6] (a) ~ (i) ktt&m<nm2<Dnmm\^& 

So 

[0 7] *3gW0^3©Hlfi»flHc«S^a|^JlS:^ 
i-«^»rffi0-efeSo 
[0 8] *5SW©*3omt»tt©-K?li?«fc«5i|«» 

[09] (a) ~ (h) te*&w<Dm3<DmMBm\c& 
s^fls^erofSjf^fe!Sr*i-xgiis©«^»fa50-e*) 

So 

[0io] ( a ) ~ ( c > fi#3g9!©!fi 4 <D%mmm^ 



(id 

(a) f±4y»ff^^*rijH-ft»H^ifo?), (b) 

m*7*i-$\&mx'h<9, (c) »* (b) \z*-t-*imt<? 

[011] (a) ~ (e) »±**W©»4©IE«m<BK: 

foSo 

[012] (a) ~ (e) f±#*H©*4©$*M01Sttfc: 

^s#*^»©M^fe : Sr^-rxaw0#^»fffi0-e 

10 fcSo 

[01 3] (a) SO 1 (b) l±a*OCSPl©!MW: 
Se*Srii*U (a) tt^fr^y^©3H-7-^ffiffl!lSr* 
1-5fffi0-Cfo i) . (b) f± (a) ©XIIIb-XIIIbiSMcjb- 
(tS»fffi0T*feS„ 

[«*®1MJ] 

1 1 !»»f^ 

1 2 ¥*#*iP 

13 ^yV/C-v/gyg 

14 £ 1 0#tJlgJi 
20 l 4 A £ 1 0j$fJ!i$* 

i 4 b mi <Dffimm 

l 5 miiSST- 

i e &mtmm m&m) 

17 &2<Dmmm 

1 7 A £2 0ttMBtt 

i 7 b m 2 ©#tji§ji 

18 y/V^-l/-^ (£3 0ttJB«) 
18a HflPgB 

1 9 ^em@ (^fi^$6*t) 
30 2 1 m»m 

2 7 £ 2 CDjttJiiiS 
2 7 A fH 2 OftMSft 

2 7 B £ 2 

3 7 £ 2 ©tftflgJl 
3 7 A m 2 0flfJB# 
3 7 B «2 0flMBJg 
5 0 ^fr^3i^> 

5 1 ¥*fl>*3:^;*:flE 

51a ? << *ys # =7 ■< *s 

40 5 1 b *?fl*J&W$ 

5 1 c s&mi-y-* 

5 2 vmvmw. 

6 0 
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